Freeze-fracture studies on the subcommissural organ tight junction in gerbils and mice.
Freeze-fracture studies on the tight junction of ependymal cells in the gerbil and mouse subcommissural organ (SCO) show an obvious species-specific variation. The tight junctional structure of the mouse SCO is composed of several strands (7.03 +/- 2.09 strands/cell) and occupies a total depth of 0.88 +/- 0.16 micron with a linear density of 7.12 +/- 2.11 strands/micron. The tight junction of the gerbil SCO is composed of three regions: (1) an apical region: made of 4 to 6 strands, oriented parallel to the free surface, with a high linear density (21.78 +/- 3.98 strands/micron) and small depth (0.049 +/- 0.009 micron); (2) a rather smooth and/or empty intermediate region, and (3) a basal region similar in morphology and morphometry to the junctional area of mouse SCO. These data indicate that the main difference in the SCO tight junction between the gerbil and the mouse is the presence of an apical region of high strand density in the former. We speculate that this apical region may play a role in maintaining the homeostasis of this CNS region in gerbils and possibly other desert animals, and may be part of a mechanism for survival in an extremely dry environment.